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(54) VISUAL HELD WIDENING FILM AND LIQUID CRYSTAL DISPLAY USING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a film capable of widening visual field angle without 
degrading front luminance by arranging plural projecting parts or recessed parts having curved 
surfaces via a plane parts on a base material and specifying the double refractive phase 
difference of light to a specific value or above in both of the intra-surface direction and the 
thickness direction. 

SOLUTION: The plural projecting parts 1 a or recessed parts having the curved surfaces are 
arranged via the plane parts (a) on the base material and the double refractive phase difference 
of light is specified to <60/*m in both of the intra-surface direction and the thickness direction. 
The projecting parts la or recessed parts are formed into a circular shape of 0 to 100/xm in the 
radius of section and the plane parts (a) formed to have a length of 20 to 1 OO^um. The sections 
of the projecting parts 1a or recessed parts are rectangular and these rectangular shapes are 
formed to have a long side or shot side of 20 to 1 00/jm. The materials used for this visual field 
widening film includes materials which are translucent or transparent materials retaining the 
parallel ray transmittance in a normal direction without degradation and have a refractive index 
of >1.0; for example, polycarbonate, polymethyl methacrylate, etc. 
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Japanese Unexamined Patent Publication 
No. 49925/1997 (Tokukuihei 9-49925) 

A. Relevance of the Above-identified Document 

The following is a partial" English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 
[CLAIMS] 

[CLAIM 1] 

A viewing angle expanding film, comprising: 

a plurality of convex sections each having a curving 
surface, or a plurality of concave sections each having a 
curving surface; and 

a flat section that is provided between adjacent ones 
of the plurality of convex/ concave sections, 

wherein 

a light birefringent phase difference is 60 nm or 
below, both in a direction of surface and in a direction of 
thickness. 
[EMBODIMENT] 
[EXAMPLE] 

[0011] In the present invention, to maintain light 
expansion effect without reducing the quantity of light 
transmitted in a front direction, it is necessary to provide 
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a flat surface, in addition to a light expanding section. If a 
proportion of the light expanding section decreases 
significantly, an amount of light-quantity increasing 
components decreases in directions excluding the front 
direction. By optimizing the proportion of the light 
expanding section, however, it becomes possible to obtain 
a contrast that is sufficient for use, in the front and 
oblique directions. 
[0012] 

Approximately 5% (this percentage varies depending upon 
material of the film and the like) of light that enters the 
flat section returns toward the light 'source. The remaining 
light transmits straight without bending its optical path. 
With the composite structure as described above, the 
expansion effect is produced while retaining the quantity 
of light transmitted in the front direction. A necessary 
proportion of the flat surface section is approximately 50% 
with respect to the whole area, though the necessary 
proportion varies depending upon a light converging 
property of a backlight, a quantity of light emitted from 
the backlight, the number of cold-cathode fluorescent 
lamps or the like. To improve the front luminance, the 
proportion of the flat surface section is increased to 
become greater than 50%. 

[0038] 
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The viewing angle expanding film 1 was mounted on a 
TFT-LCD, as shown in Figure 3. The liquid crystal display 
was a TFT color liquid crystal display adopting a 10.4-inch 
edge light in which light was provided from one length. A 
pixel of the liquid crystal display formed a rectangle with 
a width of 280 |im and a length of 320 jam. In the liquid 
crystal display, the viewing angle expanding film 1 and a 
polarizer 3 were provided, in the order as listed, on a front 
surface (side closer to an observer) of a TN liquid crystal 
cell 2, while a polarizer 3 and a backlight 4 were provided, 
in the order as listed, on a rear surface of the TN liquid 
crystal cell 2. 
[0039] 

Further, the viewing angle expanding film 1 was provided 
in a manner such that a convex section la thereof faced 
the TN liquid crystal cell 2. Further, the viewing angle 
expanding film 1 was provided in a manner such that the 
convex section la was arranged along a width and a 
length of the screen. Accordingly, a viewing angle was 
expanded in a manner such that at least approximately 
one convex section corresponded to one pixel. A TFT-LCD 
television 6E-C3 (manufactured by Sharp Kabushiki 
Kaisha), which was available in the market, was used as a 
display device. The TFT-LCD television as sold in the 
market did not have a sufficient light converging property 
because only a white diffusion member was provided on a 
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backlight side. Therefore, two "BEF90", which were 
manufactured by 3M, were provided orthogonal to each 
other so as to improve the light converging property. A 
half of the width was approximately ±30°. 
[0040] 

The screen was observed under the above-condition. 
Results of the observation are shown in Table 1 below. 

[0042] 

In comparison to a conventional display that includes no x 
viewing angle expanding film, a transmissivity was 
decreased. This, however, causes no problem in actual use. 
On the other hand, the viewing angle improved 
significantly. Thus, no gray level inversion (phenomenon 
in which colors are inversed) occurred even when the 
liquid crystal display was observed from directly beneath 
therefrom, and fine image quality was obtained. 
Furthermore, no color shift or the like was generated 
when the liquid crystal display was observed from the 
front. Employment of the viewing angle expanding film 
allows a viewing angle of the display device to be improved 
significantly. 
[0043] 

Further, in the TFT-LCD, the viewing angle expanding film 
1 was provided on a surface of the polarizer 3 closer to an 
observer, which surface (inner surface) is closer to the TN 
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liquid crystal cell 2. This allows surface treatment, such 
as treatment for anti-scratch property and anti-reflection, 
to be omitted. Therefore, costs are reduced, and reliability 
is improved. Further, blur in texts (texts are observed in 
double shapes) is prevented. Furthermore, a light 
birefringent phase difference in the viewing angle 
expanding film 1 is set 10 nm or below in a direction of 
surface so that optical distortion is prevented. This makes 
it easy to install the viewing angle expanding film 1 in the 
liquid crystal display. 



(19)H*B#ff/T (JP) 



& m & & & m (a) 



#51^9-49925 

(43) ^KB ¥j£ 9 ¥(1997) 2 318B 



p;r - • : — — metsmar 

G 0 2 B 5/30 

G0 2F 1/1335 5 1 0 



mm$t storages ol t£ 8 jo 



(21)fH8fi*» 


#g¥7 -202238 


(71)ffl@A 


000002174 










(22)tiJBiB 


JpJE£7^(1995)8^8B 




*IEJff*Rrtj:ltKK*cSl2T@ 4#4^ 
































Wffl £jE 



















(54) [S!K©=s»] ^tyc^-Y^Afe^^ns^vifcssft^x^w— 



(57) [Sift] 

Srttfflft&sffirt^iajfe J:CXJlS*[6]t i> 6 0 n m«Ttc 



(5i)inta e " ~ mmw ~ wftwmw~ 

G 0 2 B 5/30 

G 0 2 F 1/1335 5 1 0 




C2) 

1 

mfimPtfifaii «fc 3 :fr6J £ & 6 0 n m felT"? £> £ C 

[ft^2 ]-- BulBO^*-50^*B?fl2iat^SP«> KB 
cd^S*5 o — 1 0 0 u mO>PiBtRK.&l8,2 ft. BiffB^ffi 
gp©g§«. 2 0~1 0 0 Mm{Cfla«3nteC4*4#« 
£-f SUNUS 1 tat£©tjUltt£*:7 -f il'A. 

[m*B3] m&a&^&zMzmimvim>wm& io 

W?:Sb, flJIBfcgJfcOfiiSfc <fcJ>*3§2# 20-10 

o u m&Bf&z rite c £ ^mkt-rzm&m. 1 iB«g©m 

®gp<b©P^«:fi^a* J 10-30 O'tfmCiSSSW 
■T-S C £ £##£"3- £IW3S2 ««©«BFifc*::7 -f * 
A. 

[tt*S5] st*JBl. 2. 3*fc«4{c!BiS©m» 

[|«8©i**ffl&8iSa] 
[0 0 0 1 ] 

[0002] 

(C. ±#[6J-C2 0' , T*(^-C5° £. ZEStf^-TftS 

[0003] ^c-r\ mmoy&mft*fctf &fc«>, «n 
•^^^©^enri,^., 
Ucas v -< z> a u > x<Dn&w~&& bss 

hT*ot, !S£?M©iI3t®£jfc!|-feJl'©r E a«:IBgl, 
fc *>©#£>£„ ^tt. 9i^ifiMv^^DU>X5r^-mtt 
(CgtC^Lfc^©*^ fc£;itf1$II¥6 - 2 7 4 5 3 
#i¥6-2 7 4 5 5-*f&#StClS^;*ft-tl,> 

fgft^JLfcfc©**. )t£^.tf#Pg^5-2 49 45 3 



q$H^9 -49 9 2 5 

2 

iKIHMU^X^fiSTSfe©*!. fc£;U£#H¥4- 

19 4 8 1 9#^s«c^snri^„ 

[0004] ( 2 ) WM.<D\s>Xis- Y ^W^MffliJd^ 
«©WK#flBtCB»r fc£*«:!|$gI¥5-2 

8-9-o-7-i-^^te^^3nri^„ - -■ - 

&&T-Kttl&T££5K®/Kt*--.>l' (71) ©&S^7 
- 1 1 0 0 5 3^'£M^cffi9n$inX^ 

[0 00 5] 

IfSfc*::? -< .lUAKifc^-cw:. &©£ 5 &P8S****S c 
£###fe|li#fc£9m^B$ftfc. -T&ft%. vWi^a 

x:?-u-ic<£flrr££> jEffitc»iISftS#tt, 
au>X©m*«ia (HttftO' ) ©*TcttK:fc9. 2 

20 «Btt*MSTf*. 

[0006] rant*? a ji/a*. assflMBft 
s©a^^ffiijtc^g-rs£. *0Mm*©«a^iEjR»f 

Sc£'#iiat 9. =J> F?x h^ffiT^S. #f£9§©@W 
tt. WJfil/fclHIH^[K:«*. jEffi*0t*<BTS«*t<b 

[0 00 7] ##Pj©il5f3&6tf&c^©ffe©SW£»rgi 

30 ttS-C*5^. 
[0 00 8] 

[ISS£jS?&T£fc&©3MS:] *®«c*st»-CH^3n5 

^©ifcO-C^-So 
(1 ) *%BJ©tlIfSyC7 -<^A«. SM±Kft®4* 

[0009] < 2 ) ^mnoMMW^-p 4 t«fB 

40 OtfcSB*&C>ttWiBGfltfca5tt. KM©^@*50~1 0 0 
ym©n^fc0fiS5ti. H5IB¥agi5©S$«. 2 0~ 
1 0 0 umtCJ&l&Ztltci>(D-C&Z>. 

(3) ^mwrnmiLk? A^Mt. MiBei«sp*st^ 

«B5fBIHttSP©»r®3WtBKt^«:ML. l(IB^©Sa*5 
^(^^22*52 0-1 0 0 Mm(C^34a/c<b©-C$)S. 
[0010] < 4 ) *^?jCDaSSfc*:7 a ;l/A«. fulB 
i£bt^SP^» -5 l»t*iWai!Ptt» iKTE^ffiWi ©IBtcft** 
S*5 1 0~3 0 0 ^m©l»tt"5fe©tJo5. 
(5 ) ^HJcd^JItw ^^U-«> ( l ) . 
50 (2) . (3) (4) ttiBiS©mufc*;7 ^ 



C3) 

3 

ifi. wmmmzk-? ■< *A©i!M^**^ttiHitt®*«s 
[ooii] *«Ditt. ffifckn&zm&btc&tiEw 
s 1 j£m-fi$vAm>%w - mvm i> m> l x o * -5 

[0012] *¥aHcA*tl/fc3fctt. #35%mK (S? 

£>fc*:©$>lil£f#.5 C i J&i-C^ So Tk^MSBCDfO 
£B. ;<^7-^ h©jfcfctt^i%3£S> SHitOSfi: 

£v:&-?x$>mktz>tf>. ±mm^vb o%m&&ft 

Bit". iEW&.& 1 &ft±.2-&2>tcibl l a l Z5 0%J:0UP 
3tNT.BJ:l<>o 

[0013] *«W©C(Ka»i. '< » * 9 -f h frh<DWi 

*¥*lSKDKiHJI5tt«PBK«:fi<"CJ:t>. *Ffrtt**«< 
«**><&©##£<,» 4. {h®M <«T> IH^gPfe^tf. 
e^iflt^SPi BSI2-T 5Ct*$.5) ©-»"C*jWSSt 

wssifflif-r £ % £ b b tfcxr&owwiz a o « < 
tfcaatfcStf to-c u * 5 nr^tt*5$> s. 

■C. flt^aSKS^R^JC-rSi; 3 6 0" ^fir^TfC* 

S6tc. Wtt*±tffcl»*. 3fcA*fftgtt<fc 
otMWs^oTLi 5?£ll©ftgK8t#tt©f8B# 
4>& < % -5 . ft 14©iK»*SW ttlr> Atffcffl** 
£:£&Kffi*-r£c4#r#s. c©£-5«:. m%&* 

two*? >7?jY*m\<K tKa-fe^aaatcnj^oci 

tclblC^$)jX$> So ? * 5 h W©¥fittl£ +30' 

S4aftB<fct\, 
[0015] 7*>;XA->- hB. fc4;LB3MttS© 
TBEF9 0J *flffll/-C*»«tl». 3 6K. Sl*1££± 
tf£ifi£BJ!ft#9 0* J.9*3lr»:/yXA5/- h*M 
»*9-f bflftcffltt. OlfjEl/cKaft 
]ST?A»3l**ltf. ¥tf(S±2 0' gj»wfc&s*e»*i 

■C©ftflE«Ha»±3 0- fcLk©«te. JWTC ©ft Sffiffl 



#§§¥9-49 9 2 5 

4. 

[ooi6] mifft^wffi-rs^. ss4&s££2r 
i6j©m»fti±T*i^©a»ft : &m^fi«jK:isi±-c#i. 

±3 -erai iEP&fe-rnr^^ xxv- 

^[Sj©tSSft©lS!±=&fee j f>±T*|6jK4(cSWC^-S^ 
5Bftlr>. C©/c«>, ±T25E^|SKCta»4«.#.WCC(ni 

[0017] KD«*tttKJ:ottt£S* 
flfc*»#*tfcfc3-&fc*>©*»*4* 1 . C©«£t3LLT 
^K«jS«K**a^3** «fc 9±T&|fiJ«Cfiia*tf 
W. ^4©lfc&*ir<4S«fc5K:TfttfJ:b>. ift^fC 

TS * V 3 ^A®!t-*5f b ttt <fc'K 

[0018] »«©fiP«*tta:. f»*ufcii»j&R*£a 

30 OXtt^tM'bJI'McAtt'C. S»PJ©{i7^^i: 

flStt* 5 {Sl-^<!:l^Pp1®*^DSit86-C*So *fc, * 
©fSic, X^t^BSifl^ftftfe^-CO*. 
BX^j&s 2 IKl^. S ft £X^3W#*-pja * STOi^l^ 

(5i*SntC<l,>. C©Sfi*6*>a»lfc*:7 ^AAftf 

il'ASct*B(BMfrT<0iaitCt)l|*iitf©#!2a£ 
[0019] «H*t^7 -< JWAtt^JfcWWBOOBBRT- 
i«S-feJl/i©ratcSB-r-S4;*«:ftfcraaiftS© 
B, *^W<t2-C*-5. *«tfttl»Wi4Ht. #{C. 

A7 ^^Art-cigasf^cftoci-c*^. mmtfm 



.__ 5 

.7 ^ ;l<ABrt*i<£tfJS fe60 nmfelT^J: < . 

©tts&tsstf-;* nr *>- 5 . mnftoy&miFTMW&A -> & 
r. *»tc«EMi-ci^iaifl!»*»sfaiK:"tts. tvbfci* 

[002 1 ] #¥ffi©ttl,>«»tfc*7 •* *Att£*fBK 

x©g*«±tcftif&-f s i . msFttt*:? ^ ji<Ai*gK$£s 

[0022] -e©ffe©^r«. iSSU* + x base <fc -5 

[0023] tWffiA^ -f ;VA«:^ffi-r S*»tt; SSI 
ttttttCJH»r*** 1 . 0 £Lh* Stflsk fc £ U 

>. #y*^ux * ytt-fbtr-Jk spy^be-.yf 8 
>. *'jfh77Wni?ux spy? Mbt-y?* 

n-ji/. *'j7"afu>, *'J7i"J;i'-h l J;k *y 
[0024] i fc. JHflfl«1^JBJ£tWCfc. KttaHKft 



0 #13^9-49 92 5 

6 

[o o 2 5 ] sfc. «r«s9. mmmzwK-r&a&ii* 

=£Sst»r-b- s- 5-kW3&mwm2> b-c-i/ *■ 'j-tc#>'Z2b— 

s. ±tf^ftrTaei^F , 3KMffi-r2.jg^t3:: swat* 

[0 02 6] tie. *IBs*dW)|RffiJ&Ktteitt't?*>Dfltt 
WS5*J:<-; ^©til-^ttffljifcttvD-cSaiffl^* 

£. ayes w©^A5-*^itc^it i s ^ /c 

20 -So 

[0027] mgmtcftft&K s n^=c c ^ . 

». ffi^^[6i^6©ia#fta ; &±[l'Jfctec^r^:*< 
[0 02 8] C©^»^6l>K.«> fr*l^©*Ki4I* 
B«> ^•fe;miJtC[Sn,^Tl^Ci*5S* bl=>*5, 

^^-ta-c^fs©*^©^ Wtimtfck? -f 
B) «twur<fcira.- 
40 [0029] o«»*aa*isi«:«wf ufc £ ^ . mb© 
KBff^iflB^Wurt^ci^a^uc^ jfi^SP*i 
g5.t^^*fS]©*5c^* s ie*$n. -e©f&©si5^*Bi 
M^tc^t-sSin^&s©^. ^flBf^BSsnr^ 
s©*ut,^ gfc. 1 u>xgp£ i*^B*^t>-&fcfc 
©§if^i nf ^5*J. l f •? ^t^igS-fe^© l Bi^ J: 

wm<DX&$ifiWmiiJ:7 ■< ;u a^© f ?-©^{gK: 

50 «. 5^«±*««fct^ Sfe&TfX'WISLfeK.teZt. *<7 



C5) 



148 (=fmm) tfftZLLBKteZtcft-e&Z. 

[0030] ttc. wem*? a fremiti'? 4 *y'v 

t\, 1^— #fflK2ftfcU^*aT;B^r&J:i,\, & 

[oo3n vimmj:? a >\si»zmik7-< xt-ix-kis 
«fc^. ¥i«L oii)»K«fflHH*«flBtt. fiBfeao© 20 

[00 32] 

ott»* s ^ttia^gp*^ffia5^/M, real s n/c© 
«Mt»: d: *) imft tffittr s . 

[003 3] m»ffiA^ -f Jl'AKftM^AHlfci 
f^©#©^£fc/c£#>K:o& <*3fe«:^-C#^.P>n 

gB-tM&j&sft-r^s©-?. ^©tas*^^*5a^j«: 
[0034] x-fv-v&smjzv a ^A£ 1 

[0035] 
[f£HJ§©liSfe©^*l] 

<Diiu©iftBj«#Bs-r^ 0 



#1^9-4992 5 



8 



y a ;UA©Bt1B0. H 2 i £Jt0|(cftS1ft 

;bA©¥IS. S3 «*%^©^ 1 liWK 



[0 0 3 6 3 ig#J* * X . h fc« 1 5 0 ' CT10» 
'lBjy»UTja**Bfe*l/'r»«U*i 1 0 0 ami?©* 
/c<h^.«^ MMfflLhK. S^fctt^Jit, 

©±CC; g8jftS|5#©PM©aS#4 0/imT, ±T^(6j 

tc^raps«:5 o Mmf ^^r-iBM^nr^s^* 
[0037] smi^i (a*n*ig*T) 

©#8S<fc •) 3 0 0 m J /cm* ©SIS^^ 3 0 tmMM 

bfc. ^^^b#J]i§£T^#y^£fflt,>-C2 
#IS3ilfcl,fcf&> 1 0 0 m J /cm 2 ©§|?t^T2 0&IBI 

a 1 *j<fccJ^ 2 tCTH-T J: 5 tc. 2 0m 

b*20«m l I4ffift^gi5 cAi6 0/im (^&S3 0 u 
m) . «©^3d#4Oym©±ffi#¥ffl&WS£0 : l* 
©fliKSB 1 a ^ie?"JL/ctlSPte^7 ^ ;UA 1 *5ff e»n 

[0 0 3 8] z<D®mwzy a i H3«:^-rj: 

TFT-LCDKMWfc. Mf^^U- 
«. S2lffSi^y7^H10. 4inchTFT*7 
-^T'-f x^'u--c*0. ii*Jf^«<J:c:Ai2 8 0 n 
m. /cr*«3 2 0ym©I^It5. iSMcfA^y' 
U-W. TN« B ^^JU2©B«ffi (S^^iW) Kta^ffiA 

©t^®«:{i7feM 3 , * v 2 y A V 4 asMKfcES:;* nTt» 

[0 0 3 9] 4fc. m»jte^C7 ;l/A ltt, ^©dbttSP 

1 a*5TN^-fe;U2'f]?:[Sl< «fc 5CcaX#WA:. 

Cc. tWfi£A^ -f ;l/A 1 ttCrffigB 1 a ©^>J*|Sj*iHH 

i matte*? Ltfi i Qtteub^wiKorfT ttfotis. m. 

mmi-it. rUIOTFT-LCDfUt, 6E-C3 

h gijtc fife©&iifc#©*ieg $ nr o . «#tt awsi » 

fcefe. 3«5tC % 3M1±»{© TBEF9 Oj ^r2t5ti§3£i2 

[0040] cw^r-jaffi^M^i/yci c 1 © 

[0 04 1 ] 



(6) 



-49 9 2 5 



10 





* A 








i OOKlh 








10 0 


4 5 


i o o 






h+25" T-W 


±70* 






— ±4 0* 


±7 0" 







[0042] aWSfc*?' -f Jl<A£3ggL&l,>fiE*.ft{Clt 

[0 04 3] HSt*7^1/Al*TFT-LC 
D©S?il^fJ©Mfc«3©TN»te.>l'2fl!ll (ftSlJ) K 

x3#©£^*>£P;$±T£C<fc »» 
-< Jl/A 1 <DmW5fa<tt<DffimrW®g& 1 0 n 

[0044] Cftte^l2D S4«*^HJ©»2|feiiSWr 

©#£l#R:JEI8l,-CJ51*U 2 0#[ffll?83feUrj£K 30 

[0 04 5]1M©M», 04K:^-rJ:5K > 3 0 

SPb!&S2 0mn. £4fflfts!§lg|3c#2 5 Mm. 3 d # 
2 0 Mm©#0j£re©£itK8P5 a*S35»JOfctSHP*fcA:7 

1 ilSHf CC. TFT-LCDfUtfC^lt^fttlrff 
iI0?c£C5. ^2© s fc'5(C^-5/c„ 
[0046] 

[*2] 40 











l OOWJ: 


1 0 0£lh 




1 00 


r»o 


«ff Aft 




h+25* T-10 B 


±50' 




±40' 


±5 0' 



[0 048] »Pft£^C^ ^^A7^ /IS 1 0 0 Mm© 
a<Di$*SRi OtfcSB 7 a <b ¥®§B<Dfa 

O^m, iiSPit8S©n©i$*S/&S7 Mm(Di8 

T\ MS 2 3 0 mmx 17 5mm, ]f$«20mmt$) 

SS2 2 0°C, E^20kgf/cm 2 T?£>£ 0 
[0 04 9 ] S/c. ^ )VA 7 ©JSJfcttfiTXg 

tit, 150 -ere i o »ihso» ur u 

fa<Dmmvrm$m& 3 n m&cF<Dm&&*ntc 9 c con 
mtfck7 * frj*7*mMmi tmmic. tft-lcd 

(D&SfPiifiZ 0-3 0° r**<E>0C*tl/C, ££*f£&5 
0-6 0° fcl£#*K ffi&feiPJ-C&D, S^^fett 

[0 0 5 0 ] [JtRW H 6 ttJt«W i U r (DttSftt*. 

a^JSft, f^pjdUOO AimT\ BrBJ^K* 5 1 / 
2 ra&CDO U > X 6 a £ fttcT 9 U 

RI-© L C D L r^tt^S'JS UciC 6 t(T<D«t 
3CD<fc5«:%o/Co 

[005 1 ] 

[*3] 



[0 04 7] JiSfctfH 1 (CJt^«iMI©a^«5l>a:l*fe© 



XL 



(7) #H¥9-4992 5 

12 





ffi * & 






i o om h 


70 




1 00 


1 0 




hF 


t+25" F-10" 


+ 80' 




±40* 


±80* 



[0052] ttftlCftfrfokZftZtdsb^ lEmmMm 

[0053] JBLb *#HB#tC iotftS . 
[0054] 

JJTF© i *s 0 1? * S . ##gHJ©tlifS£*:7 ^ * A(t <fcft 
tf. SttitcfitKSB <Sfc»IHtfeSB) £¥®SH.fc£3££ 
{CjftSLfc©-?. ^SSPr»3fe^3&sft*J5C<kia:<. IE 

B H B f^7'l/- ©BiffiIEM©ilH!fe#*B£ <64ci& 
J&fctSOIW^fcRjLr-Stitf-C**. : 



* [0 05 5] *«?8©«flf e ^^5 r l'-«:J:tl 
*. *©i2i«»*««»-feJHII*l^< «fc *> fclMLfc© 

terse i«c<. i£i>aiFflsiisci#T«. if?mu 

JMfcfc*R7s*aMbWft*e * 5 o 

im i ] i w&m~c$>z>m}W3K? < ^a© 

RM0-e*&„ 

io [@2 ] *^?§©^ i sissfljr&st&ra&yc? -* ;va© 
[03 ] *?Hg®ft i 3B6ttt?**«wifc*::? •< 

[04 ] *«W©»23£»Wr**aiHfc^7 a )VA<D 

[05 ] *IM3©»3*lfcWCft*aBF*t*:7 ■/ ;UA© 
KM0"CS>&. 

[06 ] tt«W©a»iifc^7 -f ;VA©K®0-C*So 
[07 ] JtKW<0aWtfc^7 -< *A©¥ffiH-C*S. 
20 [W-9©»9i] 

1, 5, 7 UWFifcfc? * Jl^ . . 
la, 5a. 7 a at^SB 
2 TNitt** 
3 

4 ^J'^-fF 

6 i^Ol/>X7l/-f7^^A 
6 a i5P>X 



[01 ] 



[02] 



[03] 



,c,b 




0©©0®g 

©0©©©(o 



\\S\S SSN 



1— ^^^^^^^^^ —^la 




C8) 



<ftffi¥-9 - 499 2 5 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

/CfuNES OR MARKS ON ORIGINAL DOCUMENT 

^3 REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



